Determination of clozapine and its major metabolites in human serum using automated solid-phase extraction and subsequent isocratic high-performance liquid chromatography with ultraviolet detection.
An isocratic high-performance liquid chromatographic (HPLC) method with ultraviolet detection is described for the quantification of the atypical neuroleptic clozapine and its major metabolites, N-desmethylclozapine and clozapine N-oxide, in human serum or plasma. The method included automated solid-phase extraction on C18 reversed-phase material. Clozapine and its metabolites were separated by HPLC on a C18 ODS Hypersil analytical column (5 microns particle size; 250 mm x 4.6 mm I.D.) using an acetonitrile-water (40:60, v/v) eluent buffered with 0.4% (v/v) N,N,N',N'-tetramethylethylenediamine and acetic acid to pH 6.5. Imipramine served as internal standard. After extraction of 1 ml of serum or plasma, as little as 5 ng/ml of clozapine and 10 or 20 ng/ml of the metabolites were detectable. Linearity was found for drug concentrations between 5 and 2000 ng/ml as indicated by correlation coefficients of 0.998 to 0.985. The intra- and inter-assay coefficients of variation ranged between 1 and 20%. Interferences with other psychotropic drugs such as benzodiazepines, antidepressants or neuroleptics were negligible. In all samples, collected from schizophrenic patients who had been treated with daily oral doses of 75-400 mg of clozapine, the drug and its major metabolite, N-desmethylclozapine, could be detected, while the concentrations of clozapine N-oxide were below 20 ng/ml in three of sixteen patients. Using the method described here, data regarding relations between therapeutic or toxic effects and drug blood levels or metabolism may be collected in clinical practice to improve the therapeutic efficacy of clozapine drug treatment.